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Wc have used the. newest solution  for the Vcmus f,colmtemtial, illcoll>olatil~~,”  trticking,  data
from the cimularid  orbit (cycle,  5) of Mag,cllan,  along,  with flobal  Venus topography data if)
study corrclatims  of g,coid and topo~,raphy variatiol]s  (N and h) in several rcgims charackristic
of Ihc principal classes of highlands found on Vcmus. 1 {or cad region, mean value.s of N and h
data WCU”C mmparcd  to themre,tical  corrclatiol]s  for l)ratt, Airy, al~d thcma] ismtasy.  We find
strong Cohcrcnm in Ihc regional corrclatiol~s  of this data an(i Ihc topop,raphy  is substantially
COll}pCJ1.\atCd.  Altl]oug,h t]lcrc arc. larg,c  vtirialions  in JNOdCl  parame,tcrs for tl~c rc.giol~al  fits, ]) an(l
N data correlations in tk chosen  sample. areas can be. explained by ismtatic  com]msation
modc]s involving variations in cJustal (Airy) aJ~d/m lithosphcric  (thermal) thickncsse.s  provikd  a
thick 7clo-rlevatioll” themnal  lithosphere, is assumed fw Venus.

1 ‘ollowing  the SUCCMS of the acmbrakinp,  cx]m,riment,  tl~c orbit of the Magcllan  s])acccraft
has bceJJl quasi  circwlari~ed, lhm the, preliminary cyc]c 51 )opplcr tracking, data, a ncw 60X60”
dcg,rcc and ordc] Venus gcopokmtial  spherical harlllonic solution has bcem prodtmxl (1) which
fcatums lower unccr[aintics  than previous cyck  4 Itlodcls and higk resolution gyavily  data at
hig,h latitudes for part of the planet  (eg, Western ls}ltar ‘1’cJm). Wc used this new ge.opotc.ntial
mode.] alons  with a global  1 2.() x 120 spl)e,rica] harl)lonic ]no(ie,]  for Venus topog,ra])lly (2,3) to
obtain 5* x 5° mean valms  of obscrvml p,coid and to]]ograplly allomalicx  for six 300 x 300 rcgiol]s
most rcprmemtativc  of the, thmc principal classe,s  of highlands (4) found  on Vmus.  Our chosem
St311)p]CS illc]udc  an ama in We,stem ]shtar ‘1’crra, ill the, Nmthc,rn ]atituks,  namc]y t h e  high
p]atcau of ] ,akshmi P]anum SUrN)UJldCX!  by mountain  ranges on all sides (S). Also included  arc
fivr. samples in the equatorial zone,,  namc]y: the [o]mg,raphic swells of lkta and Atla Reg,ioncx,
the ])lzlteatl-sllal~c(l  areas of Ovda and ‘1’helis Regimes and one, sample region iJl the cemtral  parl
of Aphrodite ‘J’crra, in the so-called Chasmata  area, “1’hc  latter is in a class of its own, pJe.srmting,
a sc,rics of elongated ridg,cs and linear to arcuate thmughs  (4).

1 ~or cad of tk 300 x 30” areas cxmsidcmd ill this study wc pcxformed a le.ast-squaJcJs  fit
of the observed gemici  anomaly versus  ekvaticm datil  values to l’ratt, Airy, an(i thcmal  tlvxmtical
~[)llc,latiolls  of N and h. lior these models, isostatic mmpcnsation  and support  of hi~,h
topography is achieved  by horinmtal variations in density, low (icnsity crustal roots, and thinnitlg
of the thermal ]ithosphe,re (thermal bouJ]dary  layer) by basal heating,,  rcspcctivc]y. Gcoid
anomalies am non-mm  in ismtatically compensated re,gions and are thus prefcmcd over gravity
anomalies to dctemninc  the dependency of density with depth  and study the mechanism of
colnpcnsation in the lithosphcm. lndmxl,  for a shallow sourm  (dcmsity  distribution) and in the
lollg,-w:ivczlezllgtl~  a]>]~loxil~~atiol~,  the isostatic  g,coid anomaly is dirmtly  proportional to the, dipole
mmncml of the density-ckpth distribution (6,7). ‘lhis so-calld  110’1” formula was usd to obtain
the tlv.wrctical h, N relatimships  for the isostasy  Jnodcls cmsidemd  in this work,

1 ‘or a g,ivem region, fitting of the modc]s to the, data yields the following mode.] paramde)r
values: the g,coid  to topography ratio ((i’l’l<), or the slope,  of the best fitlinp,  u)rre,lation  line, aild
the. Col”l”c.sllollclillg,”  dcpt}l of cmlpcmsation  W for the ])ratt  mechanism; for the Airy Col”rclation  the
z,c,l’()-c]c,~~atioll  cl”usta]  t]lickncss I ] and, fol’ a givrm r(;{),{onal  c]cvation  h, t]ic total cI’LJ.sla]  t]lickl~e.ss
‘1’(]1)  = ] 1 -I b(h) with b(h) the col”l’c,sl~ol~(lil~g, root; finally, for the thermal  thinninp,  mo(ic] the
thidncss  of t hc unperturbed (ic col’[cs])[)ll[lillg,  to Y,cm clcval i m) tlmrmal litllos])hc.ref  Y] ,{1 and,
fol” a g,ivcn thc,rmal  elevation of 1], the, tllicknr,ss (J1’ I1]C thil~ncxl  lithospl~crc  Y] ,(1]). 1 ror each of
our samp]c regions wc also dcfim a dcp,re,c  of conlpcnsation  ~: (8) as the, slope of the reg,rcssion
line fit[cd to the regional S0 x S“ data values of A~,~l - Ag plotted ag,ainst  Ag,~l , with Ag~l the.
]]oug,hcl’  g,ravity anomaly for an llllcO1llJ~e.Jlsate(]  topography and Ag the observed gravity
allolmlly,
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1 ‘mm the results of the fits listcxi ill ‘1’able 1 WC, first note that the dcg,rce  of compensation
is high for all samp]cs and that the correlation d the l], N data lmsmts strong cx>hcrcncc. 1 k)r all
l]ll”c.c  modds  coIIsi(icJ”c(i  there arc ]argc variatioJls it) IIIodcl parameters bctwccm  the regional fits.
Also, for the IYatt an(i Airy mo(ic]  correlations tl~c,rc is a g,rouping, into classes (icpcm(iil]g  on
mo(ic] paramchr values. These are Jdativcly  small h (lvda and 1 ,akshmi and larg,c, for the llcta,
Atla, anti Ulasmata  area samp]cs. ‘1’hc ‘lhctis sample has soJncwhat intcrmc[iiatc  values. ‘J’hcse
obscJ”vations hint towaJ(is  the. application of (iifl’e,re,Jlt com]~e,Jlsation  mcchanis Jns foJ the various
areas cx)Jlsi(ic.rc(i. ‘1’lJis  seems parlicu]ar]y  true, for A]Jl~ro(iitc,  ‘1’u”ra which shows an incrc,ase, in
<i’]’]<, W and ]] fl”om west to ]Udst thLJs coJlfiJming with the Ma~,dlan (iata a te,Jl(icJlcy prcvicms]y
notc[i l~y other autl~ors (9, 1 (), 11 ) in stuciics  using lower rcdutim 1’VO (iata. in tllc case of the
thermal coJrclations, however, it must be, Jlotc(i  that the theoretical Jno(icl barc]y Jnanagcs  to
rcpro(iuce the, ‘J’hctis (iata (ic the highest elevations) an(i colnplctc]y  Pails for Ovcia Rcgio and
1 ,akshmi l’]anuln. 1 ;Or the Ot]lcr rcpions  a thermal tilil]jling,  Jno(icl can account for the obscrvmi
l“Cp,i Ol)al tolmgraph  y and gcoi(i  thmlgh it is rc,asoJlab]c to assuJnc that the. thcJ’lnal u)mpolmJlt  may

VH1”Y  iJl  Stl”CJ@h  (iC])CJKiil)~  01)  thC  Salll@  CX)JISi(iCJ”C(i.
‘1’ilus  it appears that isostatic  coJll])cJ)satioll”  Jnodcls  can explain the gcoi(l-to]logla]llly

coJrciatim)s  obscrvc(i  in the highlaJ~(i areas comsidcJ”c(i  in t h i s  w o r k . llowcvcJ,  a thick
unpcrturbc~i  thermal lithosphere isrcquired,  with Yl,c) -300  km, ollcw~aytool>taitl such a thick
litilosphcJc  wou](i  bc um(iuctivc cm31iJlg,  (iuriag,  the past -500 My, as sug,gcstc~i  by ‘lhrcottc (1 2).
]]asc(i OJI thC/SC  })l”CIHiSCS,  COlllJ)cJISati(JJ)  JllCC})al)iSlliS  cOU](i bC (iiStl”ibUtCCi  alllO1l~  OUI” SaJllJ)](;
rcgioJ~s as fo]iows: Jnai J~ly A i ry  isostasy for Owia Rcgio  an(i l,akshmi  l)lanum. Ihr ‘1’imtis
]< C~iO: Ail’y With J) CdlaJ)Sa  t]lcl”lllal  collll)ollcl]t,”  Al)(iavc]"y  stt'oJl~tl]CJ"J]  lal ColllJ)()l)CJlt  f()r Atla,
]Icta, an(i tlm (;hasmata area since,  the large, values of11 Obtainc[i for tbcse, rcgioJls arc unrc,alistic
cvcJl  with a 300” km Ii thosphcrc.
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‘J’AB1 ,Ic 1. l’aramctcJx  for Regional  h40(icl  }/its
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lugioJl CX1OO h (:’J’J< W ~1’ratt II ‘J’(h) ~Airy  1’],0  1’1, CTt],

% k m  ndkm km Jill’) km km km——— .-. .
] ,akshJni ~g,() 4 . 7  10.4 134

lk!la 67.8 2..8 ?3 ‘3. . . . 426

Ov(]a 92,8 4.[) g.] 117

‘J’hdis 85.5 3.2 1 9 . 4 248

(~lmmafa 8 0 . 2 1.2 21.9 280

g.~ 62.() 96.() 9.7 NA NA NA

3.8 ?35  255 13.7 357 102 16.8

6.4 53.8 82,8 6.5 NA NA NA

0.6 ]29 153 11 .() ’292 0.2 8.6

5.5 157 166 5.4 209 90.2 5.7

Atla 64.4 4.() 23.7 304 1 3.() 158 187 13.3 369 4.3 13.0


